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VALVE MECHANISM, ESPECIALLY FOR
ANTI-SKID AUTOMOTIVE BRAKE
SYSTEMS

TECHNICAL FIELD

The present invention relates to a valve assembly, in
particular for slip-controlled automotive vehicle brake sys-
tems.

BACKGROUND OF THE INVENTION

A valve assembly 1s, e.g., disclosed in German patent
application DE 42 30 393 Al that 1s comprised of a parallel
connection of a spherical non-return valve and another
clectromagnetically actuatable valve closure member. This
valve assembly suffers from the disadvantage that the con-
struction chosen produces the effect of a high dynamic
pressure and a flow cross-section that limits the flow rate in
the area of the spherical non-return valve. Furthermore, the
spherical non-return valve 1s positioned 1n the arca of
housing edges that, under certain circumstances, may also
have an undesirable effect on the flow performance and the
reliability of operation of the spherical non-return valve. The
construction makes use of predominantly massive housing
components that are complicated to manufacture.

In view of the above, an object of the present invention 1s
to 1mprove upon a valve assembly of the type referred to
hereinabove 1n such a way that the shortcomings indicated
are overcome 1n order to achieve 1n particular a minimum
possible dynamic pressure at the spherical non-return valve
and a reduced load on the supporting surfaces for the
spherical non-return valve, while another objective 1s to
ensure a maximum possible passage 1n the arca of the

spherical non-return valve in consideration of the above-
mentioned criteria.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s the overall cross-sectional view of a valve
assembly including a two-part valve-accommodating mem-
ber inserted from below into the opening of the wvalve
housing.

FIG. 2 1s the overall cross-sectional view of a valve
assembly including a two-part valve-accommodating mem-
ber inserted from above into the opening of the wvalve
housing, with a suitable projection at the valve housing for
preventing the valve closure member from dropping out of
the valve-accommodating member.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

FIG. 1 depicts 1n a considerably enlarged view of a valve
assembly for use 1n a slip-controlled automotive vehicle
brake system, including a first valve closure member 4 that
1s configured as a hydraulically actuatable spherical non-
return valve, as well as another valve closure member 3
controllable by means of a magnet armature 15 and a
magnetic coil 16, the valve closure member 3 being arranged
in a valve accommodating bore 2 of the valve housing 1.
Both valve closure members 3, 4 1n the valve housing 1 are,
thus, controllable irrespective of one another 1n terms of
effect. The hydraulically actuatable spherical non-return
valve 1s a component part of a construction unit formed of
a first and a second valve-accommodating member 5, 6, the
construction unit having a first pressure fluid passage 7 that
1s centrically arranged 1n the second valve accommodating
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member 6 and closable by means of the second valve closure
member 3. Adjacent to the first pressure fluid passage 7 in
the second valve accommodating member 6 1s another, a
second pressure fluid passage 8, which 1s adapted to be
closed and opened by the first valve closure member 4
described hereinabove. The outside diameter of the first
valve accommodating member 5 1s conformed to the inside
diameter of the second valve accommodating member 6 1n
such a way that the first valve accommodating member 5 1s
inserted without clearance 1nto the second valve accommo-
dating member 6, preferably by means of a press fit, so that
the first valve closure member 4 can be supported on a bore
step 10 1n the second pressure fluid passage 8 or on the first
valve accommodating member 5. The second pressure fluid
passage 8 forms branches as the arrow shows along the
external surface of the first valve accommodating member 5
in the direction of the frontal and peripheral surface so that
pressure fluid flows, 1in the open condition of the valve
closure member 4 1n the pressure fluid passage 8, partly
through an opening 9 in the end surface of the valve
accommodating member 5 and partly along the peripheral
surface of the first valve accommodating member 5 that
defines the second pressure fluid passage 8. The first valve
accommodating member 5 1s composed of a sleeve shaped
like a bowl, which 1s deep drawn from band steel and
subsequently tempered 1n the area of the surface acted upon
by the first valve closure member 4. In contrast thereto, the
second valve accommodating member 6 1s a solid, prefer-
ably metal turned part whose centrically arranged first
pressure fluid passage 7 1s coniigured as a stepped bore
expanded like a funnel in a downward direction, the first
stepped portion 13 of the bore passing over into the
expanded second stepped portion 14 of the second pressure
fluid passage 8 arranged 1n parallel to the first pressure tluid
passage 7, whereby a pressure fluid connection of both
pressure fluid passages 7, 8 1s achieved. The depth of the
second stepped portion 14 1s chosen to be 1n excess of the
depth of the first stepped portion 13 for the accommodation
and functioning of the first valve closure member 4 between
the two valve accommodating members 5, 6 and for the
internal channel branching between the first and second
pressure fluid passage 7, 8. It 1s especially well suited to use
a steel ball as the first-valve closure member 4 which 1s
inserted 1nto the expanded second stepped portion 14 and
sately positioned in the second valve accommodating mem-
ber 6 by means of the mechanically stiff rounding of the first
valve accommodating member 5 inserted into the first
stepped portion 13. The first valve accommodating member
5 1s additionally secured by a plate-type filter 11 that is
inserted from below 1nto the valve accommodating bore,
thereby preventing the first valve accommodating member §
and the first valve closure member 4 from dropping out of
the valve assembly.

The selected 1llustration of FIG. 1 depicts an electromag-
netic valve that 1s normally open 1n its basic position and
whose valve housing 1 1s exemplarily designed in a
cartridge-type construction and calked 1in a block-shaped
carrier of a slip-controlled brake system.

Different from the preceding embodiment FIG. 2 shows
an electromagnetic valve that 1s likewise normally open 1n
its basic position and wherein an excess-pressure valve
function 1s additionally integrated that 1s realized by a
spring-biased valve closure member 3. In response to a
defined hydraulic opening pressure, said valve closure mem-
ber 3 may move relative to the position of the magnet
armature in order to open the first pressure fluid passage 7
in the second valve accommodating member 6 1n case of
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need, rrespective of the electromagnetic energization of the
magnet armature 15. The design of the assembly of the first
and second valve accommodating member 5, 6 and the first
valve closure member 4 integrated therein as well as the
arrangement of the pressure fluid passages 7, 8 principally
correspond to the above-mentioned embodiment of FIG. 1.

However, it 1s a vital difference of the valve assembly of
FIG. 2 over FIG. 1 that the direction of 1nstallation 1s reverse
and the second valve accommodating member 6 1s fixed 1n
the valve accommodating bore 2, so that end member 6 1s
supported on a step of the valve housing 1. At an axial
distance from the lower end surfaces of both valve accom-
modating members 5, 6, there 1s a projection 12 at the valve
housing 1 below the valve housing step, the projection
covering the first valve accommodating member 5 to such an
extent that, 1n the event of inadvertent detachment of the first
valve accommodating member 5, 1t so may ship only by the
small axial distance in a downward direction out of the
second valve accommodating member 6 so that the operat-
ing safety of the first valve closure member 4 interposed
between the two valve accommodating members 5, 6 1s
always safeguarded. A sufficient flow connection to the
second pressure fluid passage 8 by way of opening 9 would
be ensured in such a condition, while the second pressure
fluid passage 8 downstream of the spherical non-return valve
would be shut off by way of exception 1n the direction of the
plate-type filter 11 due to the lowered first valve accommo-
dating member 5.

Principally, the spherical valve closure member 4 always
moves 1n dependence on a hydraulic differential pressure
cither 1n the closing sense 1n an upward direction towards the
bore step 10 acting as a conical sealing seat, or 1n the
opening sense 1n a downward direction against the curved
shoulder of the bowl-shaped valve accommodating member
5, whereby fluid may circulate around the valve closure
member 4 with low losses due to the generous opening
cross-sections 1n the stepped portions 13, 14.

The valve assembly presented m FIGS. 1 and 2 1s advan-
tageous because the pressure fluid flow 1s not only suitably
branched 1n the direction of the first and second stepped
portion 13, 14 by way of the first valve closure member 4,
but additionally a larger flow cross-section 1s achieved in the
arca of the spherical non-return valve around which fluid
circulates, with minimum dynamic pressure, so that exem-
plarily the valve seat in the valve accommodating member
6 that carries the valve closure member 3 may be diminished
in the excess pressure valve described in FIG. 2.

The further result 1s the advantage that the force of the
spring arranged between the magnet armature 15 and the
tappet portion at the valve closure member 3 may be reduced
considerably so that the load on the valve seat associated
with the first pressure fluid passage 7 will automatically
decrease as well, causing 1n turn a reduced wear of the valve
sealt.

Likewise the stress the valve sleeve enclosing the magnet
armature 15 suffers from when the magnet armature 15
strikes against the valve sleeve dome will decrease consid-
erably because now the resetting spring compressed between
the magnet armature 15 and the magnet core 17 may also be
rated to become weaker, thereby minimizing the striking
impulse at the valve sleeve after termination of the electro-
magnetic energization.

The stifl supporting contour between the bowl bottom and
the bowl edge that 1s curved like a bowl 1n an upward
direction and on which contour the first valve closure

member 4 1s supported, represents another major contribu-
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fion to minimizing the stress on the edges i1n the valve
accommodating members 1, 2, because the spherical non-
return valve in the present embodiment moves to bear
against the zone of curvature at the first valve accommo-
dating member 5 that 1s favorable 1n terms of strength wear
in the form of edge abrasion i1s consequently prevented 1n an

ciiicient fashion by the geometry of the first valve accom-
modating member 5.

Another advantage 1s achieved by the fact that due to the
decentralized arrangement of the first valve closure member
4 1n the second stepped portion 14, the spherical non-return
valve respectively exerts an unsymmetrical load on the first
valve accommodating member § which at most causes an
additional favorable wedging of the first valve accommo-
dating member 5 1n the second valve accommodating mem-
ber 6 so that during operation of the spherical non-return
valve a clamping force 1s additionally superposed on the
press-in force at the valve accommodating member 5, the
clamping force representing another safety mechanism to
prevent the first valve accommodating member § from
getting detached from the second valve accommodating
member 6.

What 1s claimed 1s:
1. Valve assembly for slip-controlled automotive vehicle
brake systems, comprising:

a first valve closure member that 1s configured as a
hydraulically actuatable spherical non-return valve, as
well as a second valve closure member controllable
clectromagnetically by means of a magnet armature
and a magnet coil, said second valve closure member
being arranged 1n a valve accommodating bore 1nclud-
ing the first valve closure member and disposed 1n the
valve housing in which the valve assembly 1s received,
wherein both valve closure members 1n the valve
housing are controllable irrespective of one another 1n
terms of effect, including a first and a second valve
accommodating member grouped 1n a construction unit
having a first centric pressure fluid passage i1n the
second valve accommodating member that 1s closable
by means of the second valve closure member, and
including a second pressure fluid passage that 1s adja-
cent to the first pressure fluid passage 1n the second
valve accommodating member and closable by the first
valve closure member, wherein an outside diameter of
the first valve accommodating member 1s conformed to
an 1nside diameter of the second valve accommodating,
member 1n such a way that the first valve accommo-
dating member 1s 1nserted without clearance so far mnto
the second valve accommodating member that the first
valve closure member 1s supported either on a bore step
in the second pressure fluid passage or on the first valve
accommodating member, and

wherein the second valve accommodating member 15 a
turned metal part whose centric first pressure fluid
passage 1s configured as a stepped bore whose
expanded {first stepped portion cuts across an expanded
second stepped portion of the second pressure fluid
passage arranged 1n parallel to the first pressure fluid
passage.

2. Valve assembly as claimed in claim 1,

wherein the second pressure fluid passage forms branches
along the external surface of the first valve accommo-
dating member in the direction of the frontal and
peripheral surface of the first valve accommodating
member 1n order to conduct pressure fluid 1n the second
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pressure fluid passage, partly through a central opening
in the first valve accommodating member and partly
along a decentralized wall portion of the first valve
accommodating member that defines the second pres-
sure fluid passage.

3. Valve assembly as claimed 1n claim 1,

wherein the first valve accommodating member 1s com-
posed of a sleeve shaped like a bowl, which 1s deep-
drawn from steel.

4. Valve assembly as claimed 1n claim 1,

wherein the depth of the second stepped portion 1s chosen
to be 1n excess of the depth of the first stepped portion
for the accommodation of the first valve closure mem-
ber and for the mternal pressure fluid branching of the
first and the second pressure fluid passage.
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5. Valve assembly as claimed 1n claim 1,

wherein the first valve closure member 1s preferably a
steel ball that 1s inserted into the expanded second
stepped portion of the second valve accommodating
member and retained 1n the second valve accommo-
dating member by the first valve accommodating mem-
ber 1nserted into the first stepped portion.

6. Valve assembly as claimed 1n claim 1,

wherein the first valve accommodating member as a
fixing mechanism 1n the second valve accommodating
member 1s covered by a projection of the valve housing,
or by a plate-type filter that 1s arranged 1n the valve
housing.
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